Superoxide radical production during the autoxidation of 1-methyl-4-phenyl-2,3-dihydropyridinium perchlorate.
1-Methyl-4-phenyl-2,3-dihydropyridinium perchlorate (MPDP+), an intermediate in the metabolism of the neurotoxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine, was found to generate superoxide radicals during its autoxidation process. The generation of superoxide radicals was detected by their ability to reduce ferricytochrome c. Superoxide dismutase inhibited this reduction in a dose-dependent manner. The rate of reduction of ferricytochrome c was dependent not only on the concentration of MPDP+ but also on the pH of the system. Thus, the rate of autoxidation of MPDP+ and the sensitivity of this autoxidation to superoxide dismutase-inhibitable ferricytochrome c reduction were both augmented, as the pH was raised from 7.0 to 10.5. The rate constant (Kc) for the reaction of superoxide radical with ferricytochrome c to form ferricytochrome c was found to be 3.48 x 10(5) M-1 s-1. The rate constant (KMPDP+) for the reaction of MPDP+ with ferricytochrome3+ c was found to be only 4.86 M-1 s-1. These results, in conjunction with complexities in the kinetics, lead to the proposal that autoxidation of MPDP+ proceeds by at least two distinct pathways, one of which involves the production of superoxide radicals and hence is inhibitable by superoxide dismutase. It is possible that the free radicals so generated could induce oxidative injury which may be central to the MPTP/MPDP(+)-induced neuropathy.